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1 

QUINAZOLINE ANALOGS AND RELATED COMPOUNDS AND 
METHODS FOR TREATING INFLAMMATORY CONDITIONS 

TECHNICAL FIELD 

The present invention relates generally to compounds that block 
5 intracellular signal transduction and activation of transcription factors, and to methods 
for preventing or treating immunoinflammatory and autoimmune diseases. 

BACKGROUND OF THE INVENTION 

Signals necessary for cell growth, differentiation, response to 
bioregulatory molecules, infectious agents and physiological stress involve changes in 

10 the rates of gene expression. The ability to respond appropriately to such signaling 
events challenge the survival of the cell and ultimately the organism. Perturbations in 
the normal regulation of these specific genetic responses can result in pathogenic events 
which lead to acute and chronic disease. 

In certain autoimmune diseases or chronic inflammatory states, 

15 continuous activation of T-cells eventually leads to a self-perpetuating destruction of 
normal tissues or organs. This is caused by the induction of adhesion molecules, 
chemotaxis of leukocytes, activation of leukocytes and the production of mediators of 
inflammation. All of these events are regulated at the level of transcription for the 
production of new proteins, including cytokines. The production of cytokines, as well 

20 as a number of other cellular regulators, is controlled by a family of proteins known as 
transcription factors (TFs). These transcription factors, when activated, bind to specific 
regions on the DNA and act as molecular switches or messengers to induce or 
upregulate gene expression. The activation of these TFs is caused by a variety of 
external signals including physiological stress, infectious agents and other bioregulatory 

25 molecules. Once the plasma membrane receptors are activated, a cascade of protein 
kinases and second messengers are induced which, in turn, result in the production of 
RNA transcripts. The end result is the production of proinflammatory proteins via 
translation and processing of the RNA transcripts. 
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This activation system can, at times, be very robust. For example, a 
specific set of external signals could result in a single transcription factor to induce 
many proteins responsible for a given disease. Therefore, regulating this process by 
disrupting the production of activated TF(s) has the potential to attenuate the production 
5 of the associated pathological proteins, thereby halting or reversing the course of the 
disease. 

Two transcription factors, NFkB and AP-1, have been shown to regulate 
the production of many proinflammatory cytokines and related proteins that are elevated 
in immunoinflammatory diseases. These TFs regulate interleukin-1 (IL-1), interleukin- 

10 2 (IL-2), tumor necrosis factor-oc (TNFa), interleukin-6 (IL-6) and interleukin-8 (IL-8) 
levels in a variety of cell types. For example, NFkB and other related complexes are 
involved in the rapid induction of genes whose products function in protective and 
proliferative responses upon exposure of cells to external stimuli. Similarly, AP-1 has a 
significant role in the regulation of interleukin-2 (EL-2) and tumor necrosis factor-oc 

15 (TNF-cc) transcription during T-cell activation. In addition, TNF-a and IL-1 are strong 
activators of collagenase, gelatinase and stromelysin gene expression, which require a 
single AP-1 binding site in the promoter region of these genes. Therefore, an inhibitor 
of NFkB and/or AP-1 activation would coordinately repress the activities of a series of 
proteinases. In addition, cell adhesion molecules are also controlled by these TFs. All 

20 of these proteins have been shown to play a role in diseases, including osteoarthritis, 
transplant rejection, ischemia, reperfusion injury, trauma, certain cancers and viral 
disorders, and autoimmune diseases such as rheumatoid arthritis, multiple sclerosis, 
psoriasis, inflammatory bowel disease, glomerulonephritis, lupus and juvenile diabetes. 
In summary, the role of these TFs is to act as a transducer for certain stimuli that lead to 

25 immune, inflammatory, and acute phase responses. 

Since many diseases are caused by the inappropriate production of 
proteins, conventional therapeutic approaches have focused on inhibiting function or 
activity of individual effector proteins. These treatments have not always proved to be 
effective and, at times, are associated with many undesirable side effects. Therefore, 

30 there is a need for new therapies for the prevention and/or treatment of 
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immunoinflammatory and autoimmune diseases. More specifically, there is a need for 
compounds that prevent, preferably by inhibiting transcription at an early stage, the 
production of proteins associated with immunoinflammatory and autoimmune diseases. 
Furthermore, these compounds should inhibit the kinase(s) that regulate the activation 
5 of TFs such as NFkB and AP-1. The present invention fulfills these needs and provides 
further related advantages. 

SUMMARY OF THE INVENTION 

In brief, this invention is directed to compounds that block the activation 
of transcription factors (TFs), particularly NFkB and AP-1, and are believed to function 

10 through inhibition of a family of specific kinases. This results in a decrease in a number 
of proinflammatory proteins, including IL-1, EL-2, IL-8 and/or TNFa, which are 
responsible for tissue and organ damage associated with diseases such as rheumatoid 
arthritis, osteoarthritis, related autoimmune disorders and tissue rejection. Accordingly, 
compounds of the present invention are useful in, for example, the prevention of organ 

15 and tissue rejection associated with transplantation. Furthermore, the compounds of 
this invention also have utility in the prevention and/or treatment of 
immunoinflammatory and autoimmune diseases, as well as having general activity as 
anti-inflammatory agents. 

In one embodiment of this invention, compounds are disclosed having 

20 the following general structure (I): 




R 2 
(I) 
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wherein A, R 2 , R4, R5, R6, Rs and Rio are as defined in the following detailed 
description. 

In another embodiment, a pharmaceutical composition is disclosed 
containing one or more compounds of this invention in combination with a 
5 pharmaceutical^ or prophylactically acceptable carrier or diluent. 

In a further embodiment, methods are disclosed for preventing and/or 
treating inflammatory conditions by administering to a warm-blooded animal in need 
thereof an effective amount of a compound of this invention. Such inflammatory 
conditions include both immunoinflammatory conditions and autoimmune diseases. In 
10 the practice of the disclosed methods, the compounds are preferably administered to the 
warm-blooded animal in the form of a pharmaceutical composition. 

In yet a further embodiment, use of a compound of this invention as an 
active therapeutic agent and use of the same for the manufacture of a medicament for 
treating an inflammatory condition are also disclosed. 
15 These and other aspects of this invention will become evident upon 

reference to the attached figures and the following detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates a reaction scheme for the synthesis of representative 
quinazoline analogs of this invention. 

20 DETAILED DESCRIPTION OF THE INVENTION 

The compounds of this invention block activation of transcription factors 
(TFs), and thus have utility as anti-inflammatory agents in general, and in the prevention 
and/or treatment of a variety of conditions, including (but not limited to) 
immunoinflammatory and autoimmune diseases. The compounds are believed to 

25 function by inhibiting, at an early stage, transcription of deleterious proteins associated 
with such conditions or diseases. It is believed that this is achieved by inhibiting the 
kinase(s) that regulate the activation of TFs, such as NFkB and/or AP-1. By disrupting 
the production of these activated TFs, synthesis of pathological proteins, including 
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proinflammatory cytokines, associated with a series of immunoinflamrnatory and 
autoimmune diseases are effectively blocked at a transcriptional level. Accordingly, the 
compounds of this invention have activity in both the prevention and treatment of 
immunoinflamrnatory diseases such as rheumatoid arthritis, osteoarthritis and transplant 
5 rejection (tissue and organ), as well as autoimmune diseases such as multiple sclerosis. 

As mentioned above, the compounds of this invention are generally 
represented by the following general structure (I): 




15 AisC(R 7 )orN; 

Rj and R 3 are independently selected from hydrogen or an unsubstituted 
or substituted Ci_ 8 alkyl or C 6 -i2aryl; 

R 2 is selected from an unsubstituted or substituted Ci.galkyl, C<$-u&ryh 
Cv-naralkyl, C 3 _i 2 heterocycle or C 4 -i6heterocyclealkyl; 
20 R4 is selected from hydrogen or an unsubstituted Ci_ 8 alkyl; 
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R5, R6, R7 and Rs are independently selected from hydrogen, -NO2, -CN, 
halogen, Ci_ 8 alkyl, X-Ci_ 8 alkyl, C 3 _i 2 heterocycle or -COOR9, where X is selected from 
-O-, -S-, -S(=0)-, -S(=0) 2 -, -NH- or -N(Ci_ 8 alkyl)-, and R 9 is selected from hydrogen or 
an unsubstituted or substituted Ci. 8 alkyl, C 6 -i2aryl or C 7 .i2aralkyl; 
5 Rn is selected from hydrogen or an unsubstituted or substituted Ci_ 8 alkyl 

or C6-i2aryl; and 

R12 is selected from hydrogen; -COOR9, -CONHR9, or an unsubstituted 
or substituted Ci_ 8 alkyl or C 6 -i 2 aryl. 

As used herein, the above terms have the following meaning: 

10 A "Ci_ 8 alkyl" is a straight chain or branched, cyclic or non-cyclic, 

saturated or unsaturated carbon chain containing from 1 to 8 carbon atoms. In one 
embodiment, the Ci- 8 alkyl is a fully saturated, straight chain alkyl selected from methyl, 
ethyl, n-propyl, n-butyl, n-pentyl and n-hexyl. In another embodiment, the Ci_ 8 alkyl is a 
fully saturated cyclic alkyl selected from (but not limited to) cyclopropyl, cyclobutyl, 

15 cyclopentyl, cyclohexyl, methylenecyclopropyl and methylenecyclohexyl. In still a 
further embodiment, the Ci- 8 alkyl is a fully saturated, branched alkyl selected from (but 
not limited to) isopropyl, sec-butyl, isobutyl, tert-butyl, isopentyl and isohexyl. In yet a 
further embodiment, the Ci_ 8 alkyl is an unsaturated straight chain alkyl selected from 
(but not limited to) ethylenyl, propylenyl, 1-butenyl, 1-pentenyl and 1-hexenyL 

20 A "C 6 -i2aryr is an aromatic moiety containing from 6 to 12 carbon 

atoms. In one embodiment, the C 6 -i2aryl is selected from (but not limited to) phenyl, 
tetralinyl, and napthalenyl. In a preferred embodiment, the C 6 -i2aryl is phenyl. 

A "C 7 -i2aralkyr is an arene containing from 7 to 12 carbon atoms, and 
has both aliphatic and aromatic units. In one embodiment, the C7_i 2 aralkyl is selected 

25 from (but not limited to) benzyl, ethylbenzyl, propylbenzyl and isobutylbenzyl. 

A "C3-i 2 heterocycle" is a compound that contains a ring made up of more 
than one kind of atom, and which contains 3 to 12 carbon atoms. In one embodiment, 
the C3_i 2 heterocycle is selected from (but not limited to) pyrrolyl, furanyl, thiophenyl, 
imidazolyl, oxazolyl, thiazolyl, pyrazolyl, pyrrolidinyl, pyridinyl, pyrimidinyl and 

30 purinyl. 
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A "C4-i6heterocyclealkyr is a compound that contains a C 3 _i 2 heterocycle 
linked to a Ci_ 8 alkyL In one embodiment, the C 4 _i 6 heterocyclealkyl is a methylene furan 
having the following structure: 




5 A "substituted" Ci_ 8 alkyl, C 6 _i 2 aryl, C 7 .i2aralkyl, C 3 _i 2 heterocycle or 

C 4 _i6heterocyclealkyl is a Ci_ 8 alkyl, C 6 . }2 aryl, C 7 _i 2 aralkyl, C 3 -i 2 heterocycle or 
C4_i6heterocyclealkyl having one or more hydrogens replaced with a substituent selected 
from halogen (including -F, -CI, -Br and -I), -OH, -R, -OR, -COOH, -COOR, -COR, 
-CONH 2 , -NH 2 , -NHR, -NRR, -SH, -SR, -SOOR, -SOOH and -SOR, where each 

10 occurrence of R is independently selected from an unsubstituted or substituted Ci_galkyl, 
C<3-i 2 aryl, C7_i 2 aralkyl, C3_i 2 heterocycle or C4_i6heterocyclealkyl as defined above. In 
one embodiment, the substituted Ci_ 8 alkyl is a Ci.ghaloalkyl including (but not limited 
to) -CF 3 and -C 2 F 5 . 

Accordingly, depending upon the Rio moiety, the compounds of this 

15 invention have the following structures (II), (III) or (IV): 




(II) 



an) 
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R 2 



(IV) 

where A, Ri, R 2 , R3, R4, R5, Rg, Rs, R11 and Ri 2 are as defined above. (In Structure (IV) 
above, the R12 moiety may be in the cis- or trans- configuration.) 
5 Representative compounds of this invention having structure (II) above 

are set forth in Table 1, while compounds having structure (IV) above are set forth in 
Table 2. 

Table 1 

10 Representative Compounds of Structure (II) 



Cp.No. Ri R 2 R 3 R 4 R 5 Rc R? Rs A 



1 


CH 3 


C 6 H 5 


H 


H 


H 


H 


H 


H 


C(R 7 ) 


2 


CH 3 


2 / -thienyl 


H 


H 


H 


H 




H 


N 


3 


CH 3 


CF 3 


H 


H 


H 


H 


H 


II 


C(R 7 ) 


4 


CH 3 


CF 3 


H 


H 


OCH 3 


H 


H 


II 


C(R 7 ) 


5 


CH 3 


CF 3 


H 


H 


CH 3 


H 


H 


H 


C(R 7 ) 


6 


CH 3 


CF 3 


H 


H 


H 


H 


CI 


H 


C(R 7 ) 


7 


CH 3 


CF 3 


H 


H 


H 


H 


piperioyl 


H 


C(R 7 ) 


8 


CH 3 


CF 3 


H 


H 


H 


SCH 3 


H 


H 


C(R 7 ) 


9 


CH 3 


CF 3 


H 


H 


H 


S(0)CH 3 


H 


H 


C(R 7 ) 


10 


CH 3 


CF 3 


H 


H 


H 


S(0) 2 CH 3 


H 


H 


C(R 7 ) 


11 


CH 3 


2'-thienyl 


H 


H 


H 


H 


H 


H 


C(R 7 ) 


12 


CH 3 


2 / -thienyl 


H 


CH 3 


H 


H 


H 


H 


C(R 7 ) 


13 


CH 3 


2'-thienyl 


H 


H 


OCH 3 


H 


H 


H 


C(R 7 ) 


14 


CH 3 


2'-thienyl 


H 


H 


H 


OCH 3 


H 


H 


C(R 7 ) 
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>. No. 


Ri 


R 2 


R 3 


R 4 


R 5 


R 6 


R 7 


R 8 


A 


15 


CH 3 


2 / -thienyl 


H 


H 


H 


H 


OCH3 


H 


C(R 7 ) 


16 


CH 3 


2 / -thienyl 


H 


H 


H 


H 


H 


OCH 3 


C(R 7 ) 


17 


CH 3 


2 / -thienyl 


H 


H 


H 


OCH 3 


OCH 3 


H 


C(R 7 ) 


18 


CH 3 


2 / -thienyl 


H 


H 


H 


OCH 3 


OCH 3 


OCH3 


C(R 7 ) 


19 


CH 3 


2 / -thienyl 


H 


CH 3 


OCH 3 


H 


H 


H 


C(R 7 ) 


20 


CH 3 


2 / -thienyl 


H 


H 


F 


H 


H 


H 


C(R 7 ) 


21 


CH 3 


2'-thienyl 


H 


H 


CI 


H 


H 


H 


C(R 7 ) 


22 


CH 3 


2'-thienyl 


H 


H 


CH 3 


H 


H 


H 


C(R 7 ) 


23 


CH 3 


2'-thienyl 


H 


H 


H 


H 


N(CH 3 ) 2 


H 


C(R 7 ) 



Table 2 

Representative Compounds of Structure (IV) 

5 



Cp. No. 


R 2 


R 4 


R 5 


R 6 


R7 


R 8 


Ri. 


Rl2 


A 


24 


CF 3 


H 


H 


H 


H 


H 


CH 3 


COOH 


C(R 7 ) 


25 


2'-thienyl 


H 


H 


OCH 3 


H 


H 


CH 3 


COOH 


C(R 7 ) 



The compounds of this invention may be made by one skilled in organic 
synthesis by known techniques, as well as by the synthetic routes disclosed herein. For 
example, the quinazoline analogs of structure (II) above may be prepared according to 

10 the following reaction scheme set for in Figure 1. In brief, commercially available 
-COOH and -NH 2 substituted phenyl (A=C(R 7 )) or pyridine (A=N) compounds (V) are 
treated with an acid chloride to yield amide (2), which is then cyclized by acetic 
anhydride to form lactone (3). The lactone is converted to lactam (4) with ammonium 
acetate under elevated heat and pressure, followed by conversion of the lactam to 

15 hydrazine derivative (5). Lastly, the hydrazine derivative is reacted with an 
appropriately substituted cyclic anhydride to yield structure (II). The synthesis of 
compounds having structures (EI) and (IV) may be similarly made from hydrazine 
derivative (5) by addition of an appropriately activated carboxylic acid or activated a, 
^-unsaturated acid, respectively. The synthesis of representative compounds of this 

20 invention are further disclosed in Examples 1-81. 
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Once synthesized, the compounds of this invention may be formulated 
for administration to a warm-blooded animal by a variety of techniques known to those 
skilled in the art. In one embodiment, the compound is in the form of a pharmaceutical 
composition for prophylactic or therapeutic use, and which contains at least one 
5 compound of this invention in combination with a pharmaceutically acceptable carrier 
or diluent. The compound is present in the composition in an amount which, upon 
administration to the animal, is effective in preventing or treating the condition of 
interest. Preferably, the composition includes a compound of this invention in an 
amount ranging from 0.01 mg to 250 mg per dosage, depending upon the route of 
10 administration, and more preferably from 1 mg to 60 mg. Appropriate concentrations, 
dosages and modes of administration may be readily determined by one skilled in the 
art. 

Suitable carriers or diluents are familiar to those skilled in the 
formulation field. For compositions formulated as liquid solutions, acceptable carrier or 

15 diluents include saline and sterile water, and may optionally include antioxidants, 
buffers, bacteriostats and other common additives. The compositions of this invention 
may also be formulated as pills, capsules, granules or tablets which contain, in addition 
to the compound of this invention, diluents, dispersing and surface active agents, 
binders and lubricants. One skilled in the art may further formulate the compounds of 

20 this invention in any appropriate manner, and in accordance with accepted practices, 
such as those disclosed in Remington's Pharmaceutical Sciences, Gennaro, Ed., Mack 
Publishing Co., Easton, PA, 1990 (incorporated herein by reference). 

In another embodiment, the present invention provides methods for 
preventing or treating a variety of conditions. Such methods include administering a 

25 compound of this invention to a warm-blooded animal in need thereof in an amount 
sufficient to prevent or treat the condition. Such methods include systemic 
administration of a compound of this invention, preferably in the form of a composition 
as disclosed above. As used herein, systemic administration includes oral and parental 
methods of administration. For oral administration, suitable pharmaceutical 

30 compositions include powders, granules, pills, tablets and capsules, as well as liquids, 
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syrups, suspensions and emulsions. These compositions may also include flavorants, 
preservatives, suspending, thickening and emulsifying agents, and other 
pharmaceutically acceptable additives. For parental administration, the compounds of 
the present invention may be prepared in aqueous injectable solutions which may 
5 contain, in addition to the compound of this invention, buffers, antioxidants, 
bacteriostats and other additives commonly employed in such solutions. 

As mentioned above, compounds of the present invention can be used to 
prevent or treat a wide variety of disorders, diseases and/or illnesses. In particular, the 
compounds may be administered to a warm-blooded animal for prevention or treatment 

10 of rheumatoid arthritis, osteoarthritis, tissue and/or organ transplant rejection, sepsis, 
ARDS, asthma, trauma, oxidative stress, cell death, irradiation damage, ischemia, 
reperfusion, cancer, viral infection, and autoimmune diseases such as psoriasis, 
inflammatory bowel disease, glomerulonephritis, lupus, uveitis and chronic hepatitis. 

Compounds of this invention may be screened by known and accepted 

15 techniques for their ability to function as prophylactically and/or therapeutically active 
agents. For example, the compounds may be evaluated in in vitro and/or in vivo assays 
indicative of the compound's anti-inflammatory and immunosuppressive properties. To 
this end, such compounds may first be evaluated in a number of cell-based assays which 
determine the ability of a compound to prevent activation of NFkB and AP-1 (see 

20 Example 79). Next, the compound's ability to attenuate cytokine levels (such as IL-2 
and IL-8), which are known to be elevated in certain disease states, may be determined 
(see Example 80). The compounds may then be evaluated in an appropriate animal 
model, including rodent models of inflammation and immunosuppression. 

The following examples are presented for purpose of illustration, not 

25 limitation. 

EXAMPLES 

To summarize the examples that follow, Examples 1-81 disclose the 
30 synthesis of representative compounds of this invention, as well as intermediates 
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thereof; Examples 82-83 disclose the ability of representative compounds of this 
invention to inhibit NFkB, AP-1 and cytokines; and Example 84 discloses in vivo 
assays for evaluating activity of the compounds of this invention. 

Example 1 

5 2-(2'-THIEiS[YL)-4H-3,l-BENZOXAZIN-4-ONE 

A solution of anthranilic acid (2.0 g, 15 mmol), 2-thienylcarbonyl 
chloride (2.2 g, 15 mmol), and triethylamine (1.5 g, 15 mmol) in ethyl acetate (9 mL) 
was stirred for 1 h. The solution was filtered and concentrated to a solid (3.7 g, 99%). 
The solid (1 g, 4 mmol) was heated at reflux with acetic anhydride (20 mL) for 18 h. 
10 The reaction mixture was concentrated, washed with water, and dried to give the title 
compound (0.92 g, 99%); m.p. 129-130°C. 

Example 2 
4-Hydroxy-2-(2'-Thienyl)Quinazoline 
A mixture of 2-(2 , -thienyl)-4H-3,l-benzoxazin-4-one (0.22 g, 0.94 
15 mmol) and ammonium acetate (0.15 g, 1.9 mmol) was heated at 220°C for 3 h. The 
reaction mixture was cooled to room temperature and the solid was washed with water 
and dried to give the title compound (0.21 g, 97%); m.p. 274-275°C. 

Example 3 
4-Chloro-2-(2'-Thienyl)Quinazoline 
20 A mixture of 4-hydroxy-2-(2'-thienyl)quinazoline (0.4 g, 1.8 mmol) and 

phosphorus oxychloride (1.3 g, 8.8 mmol) was heated at 115°C for 0.25 h. The reaction 
mixture was poured on to ice and extracted with ethyl acetate. The ethyl acetate layer 
was dried (Na 2 S0 4 ), filtered and concentrated to give the title compound (0.41 g, 95%); 
m.p. 210-21 1°C. 
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Example 4 

4_(N-AlVnNOCITRACONA 

A solution of 4-chloro-2-(2'-thienyl)quinazoline (0.19 g, 0.75 mmol), and 
hydrazine in THF (7.5 mL) was stirred for 0.25 h. The solution was filtered through a 
5 silica plug and eluted with ethyl acetate. The filtrate was concentrated to a solid. The 
solid, and citraconic anhydride (0.24 g, 2.1 mmol) was dissolved in chloroform (7 mL), 
and heated at reflux for 18 h. The solution was concentrated and chromatographed 
(Si0 2 , 33% ethyl acetate in hexanes) to give the title compound (0.15 g, 98%); m.p. 

100-iorc. 



10 Example 5 

4-(N-METHYL-N-AMINOCrrRACONAMIDO)-2-(2 T -Tto.^L)QUINAZOLINE 

A solution of 4-chloro-2-(2'-thienyl)quinazoline (0.2 g, 0.83 mmol), and 
N-methylhydrazine (0.19 g, 4.1 mmol) in THF (8 mL) was stirred at room temperature 
for 0.5 h. The solution was filtered through a silica plug and eluted with ethyl acetate. 
15 The filtrate was concentrated to a solid. The solid, and citraconic anhydride (0.26 g, 2.3 
mmol) were dissolved in chloroform (16 mL) and heated at reflux for 18 h. The 
reaction mixture was concentrated and crystallized from 25% ether-hexane to give the 
title compound (0.18 g, 99%); m.p. 140-141°C. 

Example 6 

20 5-Methoxy-2-(2'-Thienyl)-4H-3, 1-Benzoxazin-4-One 

The title compound was prepared from 2-amino-6-methoxybenzoic acid 
(4.5 g, 27 mmol) as described in Example 1, to provide the desired compound in a 36% 
(2.5 g) yield; m.p. 117-1 19°C. 
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Example 7 

4-Hydroxy-5-Methoxy-2-(2'-Thienyl)Quinazoline 
The title compound was prepared from 5-methoxy-2-(2'-thienyl)-4H-3,l- 
benzoxazin-4-one (1 g, 3.9 mmol) as described in Example 2 to provide the desired 
5 compound in a 80% (0.8 g) yield; m.p. 268-270°C. 

Example 8 

4-Chloro-5-Methoxy--2--(2 , -Thienyl)Quinazoline 
The title compound was prepared from 4-hydroxy-5-methoxy-2-(2'- 
thienyl)quinazoline (1.2 g, 4.7 mmol) as described in Example 3 to provide the desired 
10 compound in a 65% (0.84 g) yield; m.p. 98-99°C. 

Example 9 

4-(N-AMINOCITRACONAMIDO)-5-METIIOXY-2-(2 , -THIHNYL)QmNAZOLINE 

The title compound was prepared from 4-chloro-5-methoxy-2-(2'- 
thienyl)quinazoline (0.84 g, 3 mmol) as described in Example 4 to provide the desired 
15 compound in a 83% (0.91 g) yield; m.p. 199-200°C. 

Example 10 

4-(N-METHYL-N-AMINOCira 

The title compound was prepared from 4-chloro-5-methoxy-2-(2'- 
thienyl)quinazoline (0.12 g, 0.42 mmol) as described in Example 5 to provide the 
20 desired compound in a 22% (0.03 g) yield; m.p. 88-89°C. 

Example 1 1 

6-METHOXY-2<2'~THffi>m.)-4H-3,l-BENZOXAZIN-4-ONE 
The title compound was prepared from 2-amino-5-methoxybenzoic acid 
(2.0 g, 12 mmol), as described in Example 1 to provide the desired compound in a 47% 
25 (1.4 g) yield; m.p. 135-137°C. 
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Example 12 

4-Hydroxy-6-Methoxy-2-(2'-Thienyl)Quinazoline 
The title compound was prepared from 6-methoxy-2-(2'-thienyl)-4H-3,l- 
benzoxazin-4-one (13 g, 5.0 mmol) as described in Example 2 to provide the desired 
5 compound in a 85% (1.1 g) yield; m.p. 208-210°C. 

Example 13 

4-Chloro-6-Methoxy-2-(2'--Thienyl)Quinazoline 
The title compound was prepared from 4-hydroxy-6-methoxy-2-(2'- 
thienyl)quinazoline (1.1 g, 4.3 mmol) as described in Example 3 to provide the desired 
10 compound in a 38% (0.45 g) yield; m.p. 123-125°C. 

Example 14 

4-(N-AMINOCITOACONAMroO)-6-METHOXY-2-(2'-THIENYL)QUINAZOUNE 

The title compound was prepared from 4-chloro-6-methoxy-2-(2'- 
thienyl)quinazoline (0.35 g, 1.3 mmol) as described in Example 4 to provide the desired 
15 compound in a 45% (0.12 g) yield; m.p. 245-247°C. 

Example 15 

7-Methoxy-2-(2 '-Thienyl)-4H-3 , 1 -Benzoxazin-4-One 
The title compound was prepared from 2-amino-4-methoxybenzoic acid 
(1.5 g, 9 mmol) as described in Example 1 to provide the desired compound in a 87% 
20 (1.6 g) yield; m.p. 129-130°C. 

Example 16 

4-H YDROX Y-7 -METHOX Y- 2- (2' -THIENYL)QUIN AZOLINE 
The title compound was prepared from 7-methoxy-2-(2'-thienyl)-4H-3,l- 
benzoxazin-4-one (1.7 g, 6.6 mmol) as described in Example 2 to provide the desired 
25 compound in a 91% (1.6 g) yield; m.p. 240-24 1°C. 
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Example 17 

4-Chloro-7-Methoxy-2-(2'-Thienyl)Quinazoline 
The title compound was prepared from 4-hydroxy-7-methoxy-2-(2- 
thienyl)quinazoline (0.33 g, 1.3 mmol) as described in Example 3 to provide the desired 
5 compound in a 79% (0.28g) yield; m.p. 100-101°C. 

Example 18 

4-(N-Aminocitraconam^ 

The title compound was prepared from 4-chloro-7-methoxy-2-(2'- 
thienyl)quinazoline (0.27 g, 0.98 mmol) as described in Example 4 to provide the 
10 desired compound in a 83% (0.28g,) yield; m.p. 191-192°C. 

Example 19 

8"Methoxy-2-(2'-Thienyl)--4H-3 , 1 -Benzoxazin-4-One 
The title compound was prepared from 2-amino-3-methoxybenzoic acid 
(4 g, 24 mmol) as described in Example 1 to provide the desired compound in a 91% 
15 (5.1 g) yield; m.p. 135-136°C. 

Example 20 

4-Hydroxy-8-Methoxy-2-(2'-Thienyl)Quinazoline 
The title compound was prepared from 8-methoxy-2-(2 , -thienyl)-4H-3,l- 
benzoxazin-4-one (2 g, 7.7 mmol) as described in Example 2 to provide the desired 
20 compound in a 85% (1.7 g) yield; m.p. 261-262°C. 

Example 21 

4-Chloro-8-Methoxy-2-(2'-Thienyl)Quinazoline 
The title compound was prepared from 4-hydroxy-8-methoxy-2-(2'- 
thienyl)quinazoline (0.33 g, 1.3 mmol) as described in Example 3 to provide the desired 
25 compound in a 80% (0.29 g) yield; m.p. 112-113°C. 
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4-(N-Aivqnocitraconamido)-8-Methoxy-2-(2'-Thienyl)Qutnazoli^ 

The title compound was prepared from 4-chloro-8-methoxy-2-(2'- 
thienyl)quinazoline (0.29 g, 1.04 mmol) as described in Example 4 to provide the 
5 desired compound in a 83% (0.29 g) yield; m.p. 206-207°C. 

Example 23 

6,7-Dimethoxy-2-(2'-Thienyl)-4H-3, 1 -Benzoxazin-4-One 
The title compound was prepared from 2-amino-4,5-dimethoxybenzoic 
acid (7 g, 36 mmol) as described in Example 1 to provide the desired compound in a 
10 49% (5 g) yield; m.p. 209-210°C. 

Example 24 

4-HYDROXY-6J-DlMETHOXY-2-(2 f -THIE>m.)QUINAZOLINE 

The title compound was prepared from 6,7-dimethoxy-2-(2'-thienyl)-4H- 
3,l-benzoxazin-4-one (3.0 g, 10 mmol) as described in Example 2 to provide the 
15 desired compound in a 63% (L9 g) yield; m.p. 252-255°C. 

Example 25 

4-CHLORO-67-DlMETHOXY-2-(2'-THIETsHfL)QinNAZOLINE 

The title compound was prepared from 4-hydroxy-6,7-dimethoxy-2-(2'- 
thienyl)quinazoline (1.7 g, 5.9 mmol) as described in Example 3 to provide the desired 
20 compound in a 38% (0.7 g) yield; m.p. 168-170°C. 

Example 26 

4-(N-Aminocitraconamto^ 

The title compound was prepared from 4-chloro-6,7-dimethoxy-2-(2 1 - 
thienyl)quinazoline (0.3 g, 0.98 mmol) as described in Example 4 to provide the desired 
25 compound in a 64% (0.1 g) yield; m.p. 74-75°C. 
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Example 27 

6J,8-TRIMETHOXY-2-(2 , -THffi^m.)-4H-3J-BE^KOXAZIN-4-0^ 

The title compound was prepared from 2-amino-3,4,5-trimethoxybenzoic 
acid (3.0 g, 13 mmol) as described in Example 1 to provide the desired compound in a 
5 89% (2.5 g) yield; m.p. 146-147°C. 

Example 28 

4-H ydrox y-6 ,7,8 -Trimethoxy-2- (2 ' -Theenyl) Quin azoline 
The title compound was prepared from 6,7,8-trimethoxy-2-(2'-thienyl)- 
4H-3,l-benzoxazin-4-one (1.5 g, 4.7 mmol) as described in Example 2 to provide the 
10 desired compound in a 80% (1.2 g) yield; m.p. 195-196°C. 

Example 29 

4-CHLORO-6,7,8-TRIMETHOXY-2-(2'-THffiNYL)QUIN AZOLINE 

The title compound was prepared from 4-hydroxy-6,7,8-trimethoxy-2- 
(2'-thienyl)quinazoline (0.23g, 0.72 mmol) as described in Example 3 to provide the 
15 desired compound in a 69% (0.17 g) yield; GC/MS calcd for C 15 Hi3ClN 2 03S (M+) 336, 
found 336. 

Example 30 

4-(N-Aminocitraconamto 

The title compound was prepared from 4-chloro-6,7,8-trimethoxy-2-(2'- 
20 thienyl)quinazoline (0.17 g, 0.5 mmol) as described in Example 4 to provide the desired 
compound in a 35% (0.06 g) yield; m.p. 115-1 16°C. 

Example 3 1 

4-H ydrox Y- 5 -Fluoro- 2- (2 ' -Thienfyl) Quin azoline 
The title compound was prepared from 5-fluoro-2-(2'-thienyl)-4H-3,l- 
25 benzoxazin-4-one (0.98g, 4.0 mmol) as described in Example 2 to provide the desired 
compound in a 92% (0.9 g) yield; m.p. 291-294°C. 
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Example 32 

4-Chloro-5-Fluoro-2-(2 ? -Thienyl)Quinazoline 
The title compound was prepared from 4-hydroxy-5-fluoro-2-(2'- 
thienyl)quinazoline (0.9 g, 3.7 mmol) as described in Example 3 to provide the desired 
5 compound in a 85% (0.9 g) yield; m.p. 160-162°C. 

Example 33 

4-(N-AMINOClTRACONAMIDO)-5-FLUORO-2-(2 , -TmENYL)QUINAZOLINE 

The title compound was prepared from 4-chloro-5-fluoro-2-(2- 
thienyl)quinazoline (0.88 g, 3.3 mmol) as described in Example 4 to provide the desired 
10 compound in a 63% (0.3 lg) yield; m.p. 214-215°C. 

Example 34 

4-HYDROXY-5-CHLORO-2-(2'-T^nENYL)QUINAZOLINE 

The title compound was prepared from 5-chloro-2-(2'-thienyl)-4H-3,l- 
benzoxazin-4-one (1.0 g, 3.8 mmol), as described in Example 2 to provide the desired 
15 compound in a 70% ( 0.7 g) yield; m.p. 249-252°C. 

Example 35 
4,5-Dichloro-2-(2'-Thienyl)Quinazoline 
The title compound was prepared from 4-hydroxy-5-chloro-2-(2'- 
thienyl)quinazoline (0.5 g, 1.9 mmol) as described in Example 3 to provide the desired 
20 compound in a 95% (0.51 g) yield; m.p. 134-135°C. 

Example 36 

4-(N-Aminocitraconam^ 

The title compound was prepared from 4,5-dichloro-2-(2'- 
thienyl)quinazoline (0.5 g, 1.8 mmol), as described in Example 4 to provide the desired 
25 compound in a 8% (0.05 g) yield; m.p. 205-206°C. 
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Example 37 

5 - Methyl- 2- (2' -Theenyl) - 4h-3, 1 -Benzoxazin-4-One 
The title compound was prepared from 2-amino-6-methylbenzoic acid (5 
g, 33 mmol) as described in Example 1 to provide the desired compound in a 63% (5 g) 
5 yield; m.p. 127-128°C. 

Example 38 

4-Hydroxy-5-Methyl-2-(2'-Thienyl)Quinazoline 
The title compound was prepared from 5-methyl-2-(2'-thienyl)-4H-3,l- 
benzoxazin-4-one (2.0 g, 8 mmol) as described in Example 2 to provide the desired 
10 compound in a 84% (1.6 g) yield; m.p. 280-283°C. 

Example 39 

4-CHLORO-5-METHYL-2-(2 , -TfflE>TYL)QUINAZOLINE 

The title compound was prepared from 4-hydroxy-5-methyl-2- 
(2'-thienyl)quinazoline (1.0 g, 4.1 mmol) as described in Example 3 to provide the 
15 desired compound in a 50% (0.53 g) yield; m.p. 121-123°C. 

Example 40 

4-(N-AlVnNOCITRACONAMIDO 

The title compound was prepared from 4-chloro-5-methyl-2-(2 ! - 
thienyl)quinazoline (0.3 g, 1.1 mmol) as described in Example 4 to provide the desired 
20 compound in a 20% (0.06 g) yield; m.p. 94-95°C. 

Example 41 

7-Chloro-2-(2'-Thienyl>4h-3, 1 -Benzoxazin-4-One 
The title compound was prepared from 2-amino-4-chlorobenzoic acid 
(20 g, 116 mmol) as described in Example 1 to provide the desired compound in a 58% 
25 (18g) yield; m.p. 158-160°C. 
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Example 42 

7-Chloro-4-Hydroxy-2-(2-Thienyl)Quinazoline 
The title compound was prepared from 7-chloro-2-(2'-thienyl)-4H-3,l- 
benzoxazin-4-one (11 g, 43 mmol) as described in Example 2 to provide the desired 
5 compound in a 89% (10 g) yield; m.p. 204-205°C. 

Example 43 

7-DiMETHYLANnNO-4-HYDROXY-2-(2'-raiENYL)QUINAZOLINE 

A solution of 7-chloro-4-hydroxy-2-(2 , -thienyl)quinazoline (6 g, 23 
mmol), and dimethylamine in THF (2M, 50 mL) was heated at 220°C in a steel bomb 
10 for 15 h. The reaction mixture was concentrated, washed with water, and 
chromatographed (Si0 2 , 50% EtOAc in hexanes) to give 21% (1.3 g) of the title 
compound; m.p. 247-250°C. 

Example 44 

4-CHLORO-7-DlMETHYLAMINO-2-(2'-THrENYL)QUINAZOLINE 

15 The title compound was prepared from 7-dimethylamino-4-hydroxy-2- 

(2'-thienyl)quinazoline (0.7 g, 2.6 mmol) as described in Example 3 to provide the 
desired compound in a 28% (0.21 g) yield; GC/MS calcd for C 14 Hi 2 ClN 3 S (M+) 290, 
found 255 (M-Cl). 



Example 45 
20 4-(N-AivnNOCiTRACONAMroo)-7T^ 

The title compound was prepared from 4-chloro-7-dimethylamino-2-(2- 
thienyl)quinazoline (0.75 g, 2.6 mmol) as described in Example 4 to provide the desired 
compound in a 74% (0.49 g) yield; m.p. 199-200°C. 
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Example 46 
2-(2'-Thienyl)-4h-3 , 1 -Pyridoxazin-4-One 
The title compound was prepared from 3-aminopyrionine-4-carboxylic 
acid (1 g, 7.2 mmol), as described in Example 1 to provide the desired compound in a 
5 70% (1.4 g) yield; m.p. 119-120°C. 

Example 47 
4-Hydroxy-2-(2'-thienyl)Pyridopyrimidine 
The title compound was prepared from 2-(2'-thienyl)-4H-3,l- 
pyridoxazin-4-one (0.83 g, 3.6 mmol) as described in Example 2 to provide the desired 
10 compound in a 73% (0.61 g) yield; m.p. 256-257°C. 

Example 48 

4-CHLORO-2-(2 , -TlirENYL)PYRIDOPYRIMIDINE 

The title compound was prepared from 4-hydroxy-2-(2'- 
thienyl)pyridopyrimidine (0.47 g, 2.1 mmol) as described in Example 3 to provide the 
15 desired compound in a 91% (0.46 g) yield; m.p. 1 12-1 13°C. 

Example 49 

4-(N-AMINOCITRACONAMIDO)-2-(2 , -THffi>m.)PYRroOPYRIMro^ 

The title compound was prepared from 4-chloro-2-(2'- 
thienyl)pyridopyrimidine (0.45 g, 1.8 mmol) as described in Example 4 to provide the 
20 desired compound in a 25% (0.15 g) yield; m.p. >253°C (decomposed). 

Example 50 
4-HYDROXY-2-PHENYLQUINAZOLINE 

The title compound was prepared from 2-phenyl-4H-3,l-benzoxazin-4- 
one (2.0 g, 8.9 mmol) as described in Example 2 to provide the desired compound in a 
25 94% (1.9 g) yield; m.p. 207-208°C. 
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Example 5 1 
4-CHLORO-2-PHENYLQUINAZOLINE 
The title compound was prepared from 4-hydroxy-2-phenylquinazoline 
(0.5 g, 2.3 mmol) as described in Example 3 to provide the desired compound in a 83% 
5 (0.46 g) yield; m.p. 110-111°C. 

Example 52 

4-(N-Aminocitraconamido)-2-Phenylquinazoline 
The title compound was prepared from 4-chloro-2-phenylquinazoline 
(0.44 g, 1.8 mmol) as described in Example 4 to provide the desired compound in a 
10 61% (0.36 g) yield; m.p. 145-146°C. 

Example 53 

5-Methoxy-2-Trifluoromethyl-4h-3 , 1 -Benzoxazin-4-One 

A solution of 2-amino-6-methoxy benzoic acid (1.6 g, 9.6 mmol), 
trifluoroacetic anhydride (6.0 g, 29 mmol), and pyridine (2.3 g, 29 mmol) was stirred at 
15 room temperature for 0.5 h. The reaction mixture was diluted with EtOAc, washed with 
IN HC1, saturated sodium bicarbonate, and brine. The organic layer was dried 
(Na 2 S04), filtered and concentrated to give the title compound (1.5 g, 62%); m.p. 88- 
91°C. 



Example 54 

20 4-Hydroxy-5-Methoxy-2-Trii^uoromethylquinazoline 

The title compound was prepared from 5-methoxy-2-trifluoromethyl-4H- 
3,l-benzoxazin-4-one (1.4 g, 5.7 mmol) as described in Example 2 to provide the 
desired compound in a 64% (0.89 g) yield; m.p. 249-250°C. 
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Example 55 

4-Chloro-5-Methoxy-2-Trifluoromethylquinazoline 
The title compound was prepared from 4-hydroxy-5-methoxy~2- 
trifluoromethylquinazoline (0.8 g, 3.3 mmol) as described in Example 3 to provide the 
5 desired compound in a 70% (0.6 g) yield; m.p. 145-146°C. 

Example 56 

4-(N-Aminocitraconamido 

The title compound was prepared from 4-chloro-5-methoxy-2- 
trifluoromethylquinazoline (0.4 g, 1.5 mmol) as described in Example 4 to provide the 
10 desired compound in a 56% (0.23 g) yield; m.p. 227-228°C. 

Example 57 

5-Methyl-2-Trifluoromethyl-4h-3, 1 -Benzoxazin-4-One 
The title compound was prepared from 2-amino-6-methyl benzoic acid 
(3 g, 20 mmol) as described in Example 53 to provide the desired compound in a 89% 
15 (4 g) yield; m.p. 72-73°C. 

Example 58 

4-HYDROXY-5-METIIYL-2-TRIFLUOROMETHYLQUINAZOLINE 
The title compound was prepared from 5-methyl-2-trifluoromethyl-4H- 
3,l-benzoxazin-4-one (3.0 g, 13 mmol) as described in Example 2 to provide the 
20 desired compound in a 64% (1.9 g) yield; m.p. 220-22 1°C. 

Example 59 

4-Chloro-5-Methyl-2-Trjfluoromethylquinazoline 
The title compound was prepared from 4-hydroxy-5-methyl-2- 
trifluoromethylquinazoline (1.8 g, 7.9 mmol) as described in Example 3 to provide the 
25 desired compound in a 62% (1.2 g) yield; m.p. 135-137°C. 
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Example 60 

4- (N- AMINOCITRACONA^ 

The title compound was prepared from 4-chloro-5-methyl-2- 
trifluoromethylquinazoline (0.7 g, 2.8 mmol) as described in Example 4 to provide the 
5 desired compound in a 64% (032 g) yield; m.p. 169-170°C. 

Example 61 

7-Chloro-2-Trifluoromethyl-4h-3,1 -Benzoxazin-4-One 
The title compound was prepared from 2-amino-4-chlorobenzoic acid 
(10 g, 58 mmol) as described in Example 53 to provide the desired compound in a 83% 
10 (12 g) yield; m.p. 46-48°C. 

Example 62 

7-CHLORO-4-HYDROXY-2-TRIFLUOROMETHYLQUINAZOLINE 
The title compound was prepared from 7-chloro-2-trifluoromethyl-4H- 
3,l-benzoxazin-4-one (12 g, 48 mmol) as described in Example 2 to provide the desired 
15 compound in a 50% (6 g) yield; m.p. 168-170°C. 

Example 63 

4,7-DlCHLORO~2-TRIFLUOROMETHYLQLINAZOLINE 
The title compound was prepared from 7-chloro-4-hydroxy-2- 
trifluoromethylquinazoline (1 g, 4 mmol) as described in Example 3 to provide the 
20 desired compound in a 57% (0.61g) yield; m.p. 46-47°C. 

Example 64 

4^N-AMINOCITRACONAMIDO)-7-CHLORO-2-TRIFLUOROMETOYLQmNAZOLINE 

The title compound was prepared from 4,7-dichloro-2- 
trifluoromethylquinazoline (0.47 g, 1.8 mmol) as described in Example 4 to provide the 
25 desired compound in a 46% (0.29 g) yield; m.p. 224-225°C. 
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Example 65 

7-(N-Piperidyl)~4-Hydroxy-2-(Trifluoromethyl)Quinazoline 

The title compound was prepared from 7-chloro-4-hydroxy-2- 
trifluoromethylquinazoline (2.0 g, 8.0 mmol), as described in Example 43 (but using 
5 piperidine in place of N,N-dimethylamine) to provide the desired compound in a 96% 
(2.5 g) yield; m.p. 268-271°C. 

Example 66 

4-Cin.ORO-7-(N-PlPERroYL)-2-TRIFLUOROMETHYLQUINAZOLINE 

The title compound was prepared from 4-hydroxy-7-piperidyl-2- 
10 trifluoromethylquinazoline (0.75 g, 2.5 mmol) as described in Example 3 to provide the 
desired compound in a 92% (0.7 g) yield; m.p. 150-151°C. 

Example 67 

4-(N-AMINOCITRACONAMroO) 

The title compound was prepared from 4-chloro-7-(N-piperidyl)-2- 
15 trifluoromethylquinazoline (0.7 g, 2.2 mmol) as described in Example 4 to provide the 
desired compound in a 33% (0.3 g) yield; m.p. 124-126°C. 

Example 68 

6-Methylthio-2-Trifluoromethyl-4h-3, 1 -Benzoxazin-4-One 

The title compound was prepared from 2-amino-5-methylthiobenzoic 
20 acid (4 g, 22 mmol) as described in Example 53 to provide the desired compound in a 
39% (2.2 g); m.p. 93-95°C. 

Example 69 

4-Hydroxy-6-Methylthio-2-Trifluoromethylquinazoline 

The title compound was prepared from 6-methylthio-2-trifluoromethyl- 
25 4H-3,l-benzoxazin-4-one (2.2 g, 8.4 mmol) as described in Example 2 to provide the 
desired compound in a 65% (1.2 g) yield; m.p. 244-245°C. 
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Example 70 

4-Chloro-6-Methylthio-2-Trih.uoromethylouinazollne 
The title compound was prepared from 4-hydroxy-6-methylthio-2- 
trifluoromethylquinazoline (1.8 g, 6.9 mmol) as described in Example 3 to provide the 
5 desired compound in a 65% (1.2 g) yield; m.p. 95-97°C. 

Example 7 1 

4-(N-Aminocitraconamido)-6-Methylthio-2-Trifluoromethylquinazoline 

The title compound was prepared from 4-chloro-6-methylthio-2- 
trifluoromethylquinazoline (0,3 g, 1.1 mmol), as described in Example 4 to provide the 
10 desired compound in a 37% (0.15 g) yield; m.p. 226-228°C. 

Example 72 
4-Chloro-6-Methylsulfinyl^ 

A solution of 4-chloro-6-methylthio-2-trifluoromethylquinazoline (0.4 g, 
1.4 mmol) and m-chloroperbenzoic acid (0.3 g, 1.4 mmol) in chloroform (14 mL) was 
15 stirred at 0°C for 0.5 h. The reaction mixture was washed with saturated sodium 
bisulfite solution, 1M sodium bicarbonate solution, and brine. The solution was dried 
(Na 2 S0 4 ), filtered, and concentrated to give the title compound (0.2 g, 49%); m.p. 105- 
107°C. 

Example 73 

20 4-(N-Aminocitraconamido)-6-M 

The title compound was prepared from 4-chloro-6-methylsulfinyl-2- 
trifluoromethylquinazoline (0.2 g, 0.68 mmol) as described in the Example 4 to provide 
the desired compound in a 59% (0.041 g) yield; m.p. 247-248°C. 
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Example 74 

4-Chloro-6-Methylsulfonyl-2-Trii^uoromethylquinazol^ 

The title compound was prepared from 4-chloro-6-methylthio-2- 
trifluoromethylquinazoline (0.35 g, L3 mmol) as described in Example 72 to provide 
5 the title compound (0.3 g, 90%); m.p. 184-1 86°C. 

Example 75 

4-(N-Aminocitraconamido 

The title compound was prepared from 4-chloro-6-methylsulfonyl-2- 
trifluoromethylquinazoline (0.2 g, 0.65 mmol) as described in Example 4 to provide the 
10 desired compound in a 31% (0.075 g) yield; m.p. 258-260°C. 

Example 76 

2-TRIFLUOROMETHYL-4H-3, 1 -BENZOXAZIN-4-ONE 

The title compound was prepared from anthranilic acid (1 g, 7.3 mmol), 
as described in Example 53 to provide the desired compound in a 99% (1.6 g) yield; 
15 m.p. 35-37°C. 

Example 77 

4-HYDROXY-2-T10FLUOROMETHYLQUINAZOLINE 
The title compound was prepared from 2-trifluoromethyl-4H-3,l- 
benzoxazin-4-one (1.5 g, 6.7 mmol) as described in Example 2 to provide the desired 
20 compound in a 76% (1.1 g) yield; m.p. 228-230°C. 

Example 78 

4-CHLORO-2-TRIFLUOROMETHYLQUINAZOLINE 

The title compound was prepared from 4-hydroxy-2- 
trifluoromethylquinazoline (1.0 g, 4.7 mmol) as described in Example 3 to provide the 
25 desired compound in a 88% (0.95 g) yield; m.p. 50-51°C. 
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Example 79 

4-(N-ANnNOCITRACONAMIDO)-2-TRII^UOROMETHYLQmNAZOLINE 

The title compound was prepared from 4-chloro-2- 
trifluoromethylquinazoline (0.9 g, 3.9 mmol) as described in Example 4 to provide the 
5 desired compound in a 81% (0.74 g) yield; m.p. 202-203 °C 

Example 80 

4-(Amino-N-Isocitraconamidic Acid)-2-Trifluoromethylquinazoline 

A solution of 4-hydrazino-2-trifluoromethylquinazoline (1.0 g, 
4.4 mmol) and citraconic anhydride (0.5 g. 4.9 mmol) in dichloromethane (35 mL) was 
10 stirred at -78°C for 16 hrs. The white precipitate was filtered and dried to give the title 
compound (1.4 g, 93%); m.p. 129-130°C. 

Example 8 1 

4-(AMINO-N-ISOCITRACONAMIDIC ACro)-6-METHOXY-2-(2 / -THIENYL)QUINAZOLINE 

The title compound was prepared from 4-hydrazino-6-methoxy-2-(2'- 
15 thienyl)quinazoline (0.8 g, 2.9 mnol) as described in Example 80 to provide the 
compound in a 97% yield (1 g); m.p. 137-139°C. 

Example 82 

Inhibition of the Activation of NFkB and AP-1 
A. NFkB Assay 

20 Stable human Jurkat T-cells containing an NFkB binding site (from the 

MHC promoter) fused to a minimal SV-40 promoter driving luciferase expression were 
used in this experiment. Cells were split to 3 x 10 5 cells/mL every 2-3 days (cell 
concentration should not exceed 1 x 10 6 cells/mL to keep the cells proliferating in log 
phase). These cells were counted, resuspended in fresh medium containing 10% 

25 Serum-Plus at a density of 1 x 10 6 cells/mL and plated in 96 well round bottom plates 
(200 |xL per well) 18 hours prior to starting the experiment. 
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Compounds of this invention, dissolved in dimethyl sulfoxide (3.3, 0.33 
and 0.03 |ig/mL), were then added to the 96 well plates containing the cells and the 
plates are incubated for 0.5 h at 37°C. Then 50 ng/mL of phorbol 12-myristate-13- 
acetate (PMA) and 1 (ig/mL of phytohemagglutinin (PHA) was added to each well and 
5 the cells were incubated for an additional 5 h at 37°C. The plates were centrifuged at 
2200 RPM for 3 minutes at room temperature and then the medium was removed. To 
each well was added 60 fiL of cell lysis buffer and the plates were left at room 
temperature for 0.25 h. Then 40 \iL of each cell extract was transferred to a black 96 
well plate and 50 |uL of luciferase substrate buffer was added. Luminescence was 
10 immediately measured using a Packard TopCount. 

B. AP-1 Assay 

For AP-1, the assay was run as described above for NFkB except stable 
Jurkat T-cells were used that contained a the -73 collagenase promoter driving 
luciferase expression. In addition, the concentration of PMA used was 5 ng/mL. 

15 C. Results 

The results of the above assays (expressed as ICso's, (iM) for 
representative compounds of this invention, as percent inhibition versus control, are 
presented in Table 3. (3-actin was employed as a control cell line indicating effects on 
transcription. The lack of (3-actin activity evidences selectivity of the test compounds 

20 for the transcription factors AP-1 and NFkB. 

Table 3 



Cpd. No. Example No. AP-1 NFkB 

1 52 0.2 0.1 

2 49 0.1 0.1 

3 79 0.1 0.01 

4 56 0.01 0.01 

5 60 0.5 0.2 

6 64 0.3 0.1 
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Cpd. No. 


Example No. 


AP-1 


NFkB 


7 


67 


0.3 


0.1 


8 


71 


0.09 


0.06 


10 


75 


10 


8 


11 


4 


0.07 


0.04 


12 


5 


1.7 


2.2 


13 


9 


0.008 


0.008 


14 


14 


0.003 


0.002 


15 


18 


0.02 


0.01 


16 


22 


0.02 


0.02 


17 


26 


0.07 


0.04 


18 


30 


0.02 


0.01 


19 


10 


0.07 


0.1 


20 


33 


0.07 


0.2 


21 


36 


0.03 


0.02 


22 


40 


0.03 


0.01 


23 


45 


0.04 


0.04 



Based on the results of this experiment, representative compounds of this 
invention were found to be effective at inhibiting the activation of transcription factors 
(i.e., NFkB and AP-1) involved in gene transcription, and therefore have utility as, for 
5 example, immunosuppressive agents. 

Example 83 
Inhibition of Cytokines 
To determine the effects of compounds on PMA/PHA-induced cytokine 
production, supernatants from either the NFkB (for DL-8) and AP-1 (for IL-2) reporter 
10 gene assays of Example 82 were collected and saved. Cytokine levels in the 
supernatants (25-50 |0,L aliquots) were determined by ELISA. The results of this 
experiment for representative compounds of this invention are presented in Table 4 
(expressed as percent inhibition versus control). 
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Table 4 



Cpd. No. 


Example No. 


IL-2 


IL-8 


1 


52 


0.01 


0.002 


2 


49 


0.7 


0.1 


3 


79 


0.05 


0.03 


4 


56 


0.12 


0.05 


5 


60 


0.02 


0.002 


6 


64 


0.5 


0.05 


7 


67 


0.07 


0.005 


8 


71 


0.04 


0.05 


12 


9 


0.009 


0.01 


13 


14 


0.0008 


0.0005 


14 


18 


0.01 


0.004 


15 


22 


0.2 


0.05 


16 


26 


0.2 


0.1 


17 


30 


0.04 


0.01 


18 


10 


0.1 


0.2 


19 


33 


0.4 


0.1 


20 


36 


0.2 


0.008 


21 


40 


0.3 


0.2 


22 


45 


0.02 


0.01 



Example 84 
In Vivo Activity 

The murine popliteal lymph node (PLN) assay is a graft vs. host model 
5 that predicts activity of compounds in blocking human transplant rejection. The 
delayed-type hypersensitivity response to oxazolone is a standard contact sensitivity 
model. Both of these models are used routinely to evaluate compounds that are used 
clinically. For example, cyclosporin and cyclophosphamide are active in these models 
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and are used clinically (Morris et al., Transplantation Proceedings 22(Suppl. 
1): 1 10-1 12, 1990). Thus, the compounds of this invention may be assayed according to 
the following procedures. 

A. Popliteal Lymph Node Model 

5 Spleens removed from donor BALB/c mice and splenocytes are isolated 

then irradiated (3,000 rads) to prevent donor cell proliferation. After washing and 
adjusting cell density, 2.5xl0 6 cells are injected subcutaneously into the left hind 
footpad of C3H mice. On day 4, the mice are sacrificed and left popliteal lymph nodes 
(PLNs) weighed. 

10 A compound of this invention is administered once daily by 

intraperitoneal injection beginning one day before footpad injection (day 0) through day 
4. The compound is suspended, immediately prior to use, at a concentration of 5 
mg/mL in 0.25% methyl cellulose (Sigma) using a glass-Teflon homogenizer. For 
doses of 10, 20 and 30 mg/kg, appropriate dilutions of the stock solution are made so 

15 that 0.1 mL/10 g body weight is administered by intraperitoneal injection. 

B . Delayed Type Hypersensitivity S tudy 

On day 0, oxazolone (100 \jlL of a 3% solution) is applied to the shaved 
abdomen of mice. On day 7, a challenge application of oxazolone was applied (10 |xL) 
around the right ear. A compound of this invention is administered from days -2 to 7 by 

20 intraperitoneal injection. It is prepared immediately prior to use by suspending it in 
0.25% methyl cellulose (Sigma) using a glass-teflon homogenizer. For each dose, 0.1 
mL/10 g body weight of the suspension is administered. The compound is prepared at 
the highest concentration for that study and appropriate dilutions of the stock solution 
are made so that 0.1 mL/10 g body weight was administered. Twenty four hours later, 

25 the difference in right vs. left ear thickness is measured. 

It will be appreciated that, although specific embodiments of this 
invention have been described herein for purpose of illustration, various modifications 
may be made without departing from the spirit and scope of the invention. 



WO 99/01441 



PCT/US98/13483 



34 
CLAIMS 

1 . A compound having the structure: 




R 2 



wherein 

Rio is selected from the following structures: 



o o o 




A is C(R 7 ) or N; 

Ri and R 3 are independently selected from hydrogen or an unsubstituted or 
substituted Ci_ 8 alkyl or C 6 -i2aryl; 

R 2 is selected from an unsubstituted or substituted Ci_ 8 alkyl, C6-i2aryl, 
C 7 _i2aralkyl, C 3 _t2heterocycle or C4-i6heterocyclealkyl; 

R 4 is selected from hydrogen or an unsubstituted Ci-galkyl; 

Rs, Re, R7 and R 8 are independently selected from hydrogen, -N0 2 , -CN, 
halogen, Ci_ 8 alkyl, X-Ci_ 8 alkyl, C 3 _i 2 heterocycle or -COOR9, where X is selected from -O-, 
-S-, -S(=0)-, -S(=0) 2 -, -NH- or -N(Ci_ 8 alkyl)-, and R 9 is selected from hydrogen or an 
unsubstituted or substituted Ci^alkyl, C 6 -i2aryl or C 7 -i2aralkyl; 
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Rn is selected from hydrogen or an unsubstituted or substituted Ci_ 8 alkyl or 

C 6 -i2aryl; and 

R12 is selected from hydrogen, -COOR9, -CONHR9, or an unsubstituted or 
substituted Ci_ 8 alkyl or C 6 -i2 aryL 



2. The compound of claim 1 having the structure: 




3. The compound of claim 1 having the structure: 



^V Rs R4 o 



R 8 




H 



WO 99/01441 PCT/US98/13483 

36 



2'-thienyl. 




5. The compound of claim 2 wherein Ri is methyl. 

6. The compound of claim 2 wherein R2 is selected from QsHs, -CF3 and 

7. The compound of claim 6 wherein R 2 is 2'-thienyL 

8. The compound of claim 2 wherein R3 is hydrogen. 

9. The compound of claim 2 wherein R 4 is hydrogen or methyl. 

10. The compound of claim 9 wherein R4 is hydrogen. 

11. The compound of claim 2 wherein R 5 is selected from hydrogen, 
halogen, methoxy and methyl. 

12. The compound of claim 11 wherein R5 is methoxy. 

13. The compound of claim 2 wherein Rg is hydrogen. 
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14. The compound of claim 2 wherein R7 is selected from hydrogen, 
halogen and methoxy. 

15. The compound of claim 14 wherein R 7 is hydrogen. 

16. The compound of claim 2 wherein Rg is hydrogen. 

17. The compound of claim 2 wherein A is CXR7). 

18. The compound of claim 2 wherein A is N. 

19. A composition comprising a compound of claim 1 and a 
pharmaceutically acceptable carrier or diluent. 

20. A method for treating an inflammatory condition, comprising 
administering to a warm-blooded animal in need thereof an effective amount of a compound 
of claim 1. 

21. The method of claim 20 wherein the inflammatory condition is an 
immunoinflammatory condition. 

22. The method of claim 21 wherein the immunoinflammatory condition is 
selected from rheumatoid arthritis, osteoarthritis, transplant rejection, sepsis, ARDS and 
asthma. 

23. The method of claim 21 wherein the immunoinflammatory condition is 
rheumatoid arthritis. 

24. The method of claim 20 wherein the inflammatory condition is an 
autoimmune disease. 
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25. The method of claim 24 wherein the autoimmune disease is selected 
from multiple sclerosis, psoriasis, inflammatory bowel disease, glomerulonephritis, lupus, 
uveitis and chronic hepatitis. 

26. The method of claim 20 wherein the inflammatory condition is selected 
from trauma, oxidative stress, cell death, irradiation damage, ischemia, reperfusion, cancer 
and viral infection. 

27. The method of claim 20 wherein the inflammatory condition is 
transplant rejection. 

28. Use of a compound of claim 1 as an active therapeutic substance. 

29. Use of a compound of claim 1 in the manufacture of a medicament for 
treating an inflammatory condition. 

30. The use of claim 29 wherein the inflammatory condition is an 
immunoinflammatory condition. 

31. The use of claim 30 wherein the immunoinflammatory condition is 
selected from rheumatoid arthritis, osteoarthritis, transplant rejection, sepsis, ARDS and 
asthma. 

32. The use of claim 30 wherein the immunoinflammatory condition is 
rheumatoid arthritis. 

33. The use of claim 29 wherein the inflammatory condition is an 
autoimmune disease. 
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34. The use of claim 33 wherein the autoimmune disease is selected from 
multiple sclerosis, psoriasis, inflammatory bowel disease, glomerulonephritis, lupus, uveitis 
and chronic hepatitis. 

35. The use of claim 29 wherein the inflammatory condition is selected 
from trauma, oxidative stress, cell death, irradiation damage, ischemia, reperfusion, cancer 
and viral infection. 

36. The use of claim 29 wherein the inflammatory condition is transplant 

rejection. 



WO 99/01441 PCT/US98/13483 

1/1 




FIG. 1 



INTERNATIONAL SEARCH REPORT 


Intern; il Application No 




PCT/US 98/13483 



A. CLASSIFICATION OF SUBJECT MATTER , , . 

IPC 6 C07D239/94 A61K31/495 C07D409/04 C07D471/04 



A ccording to international Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 C07D A61K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



Category 0 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


EL-SHERIEF H A ET AL: "Quinazoline 
derivatives from 

2-phenyl -4-qui nazol 1 nyl hydrazi ne" 
BULLETIN OF THE CHEMICAL SOCIETY OF JAPAN, 
vol. 57, no. 4, 1984, 
pages 1138-42, XP002078985 
see examples 2A,7 


l 


Y 


WO 97 09325 A (SIGNAL PHARM INC ;SUT0 MARK 
J (US); GAYO LEAH M (US); PALANKI MOOR) 13 
March 1997 

see the whole document 


1-36 


Y 


WO 97 09315 A (SIGNAL PHARM INC ;SUT0 MARK 
J (US); GOLDMAN MARK E (US); GAYO LEAH) 13 
March 1997 

see the whole document 

-/-- 


1-36 



m 



Further documents are listed in the continuation of box C. 



Patent family member© are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publicationdate of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"&" document member of the same patent family 



Date of the actual completion of the international search 



29 September 1998 



Date of mailing of the international search report 

15/10/1998 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Lauro, P 



Form PCT/ISA/21 0 (second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Intern al Application No 

PCT/US 98/13483 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 95 15758 A (HSU CHIN YI JENNY 
;ZILBERSTEIN ASHER (US); JOHNSON SUSAN E 
(US); M) 15 June 1995 
see page 1-4 

EP 0 579 496 A (0N0 PHARMACEUTICAL CO) 19 
January 1994 
see page 2 

US 4 322 420 A (KOBAYASHI SHINSAKU ET AL) 
30 March 1982 
see column 1 



1-36 



1-36 



1-36 



Form PCT/ISA/21 0 (continuation of second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

„ irormation on patent family members 



Intern ai Application No 

PCT/US 98/13483 



Patent document 




Publication 




Patent family 


Publication 


cited in search report 




date 




member(s) 


date 


WO 9709325 


A 


13-03-1997 


AU 


7013096 A 


27-03-1997 








A 1 1 

AU 


7163196 A 


07 ao 1 AA7 








EP 


0850228 A 


a 1 a 7 1 noQ 








wo 


9709315 A 




WO 9709315 


A 


13-03-1997 


AU 


7013096 A 


27-03-1997 








A 1 1 

AU 


/looiyo a 


97— HQ— 1 Q07 








EP 


nor aooo a 

0850228 A 


m n7«. 1 QOQ 

ui-u/-iyya 








WO 


9709325 A 


10 A 0 — 1 QQ7 

1 j-uo-iyy / 


WO 9515758 


A 


15-06-1995 


us 


r* /i <~5 r\ r> o o a 

5480883 A 


u^-ui-iyyo 








us 


5710158 A 


OA A 1 1 A aq 

20-ui-iyyo 








AU 


1305095 A 


27-06-1995 








US 


5795889 A 


18-08-1998 








US 


5o4olbo A 


HQ H7- 1 00.7 

uo-u / iyy / 








1 1 f* 

us 


(-701 O O "7 A 

5721237 A 


O A AO 1 A AO 

^4-u^-iyyo 








us 


5714493 A 


AO AO 1 AAQ 


EP 0579496 


A 


19-01-1994 


CA 


2100626 A 


1 zr ai 1 Art/ 

lo-oi-iyy^ 








JP 


2657760 B 


24-09-1997 








JP 


6192235 A 


12-07-1994 








JP 


0 n a An zr 0 a 

8099962 A 


1 £ A/1 1 AA£ 

io-04-iyyo 








US 


5436233 A 


or r\7 1 AA C 








us 


r~ ii 0 a 0 a r* a 

5439895 A 


AO AO 1 AA C 


US 4322420 


A 


30-03-1982 


JP 


1400162 C 


OO A A 1 AQ7 








JP 


55038325 A 


1 7 AO 1 AQA 








JP 


f OA Af r /I c 0 

62006546 B 


IO AO 1AQ7 








BE 


mm no a 

878723 A 


1 1 AO 1 AQA 

11-Uo-j.you 








CA 


1 1 f" "1 1 ^ O A 

1151168 A 


AO AQ-1 QQ 0 








CH 


642361 A 


1 O A/1 1 QQ/I 








DE 


2936705 A 


OA AO 1 AQA 

^(j— Uo— lyyu 








DK 


377079 A 


IO AO 1AQA 

12-03-1980 








FR 


A/ior A/in a 

2435248 A 


U4-U4-iyoU 








G8 


2033894 A,B 


29-05-1980 








NL 


7906761 A 


13-03-1980 








SE 


446337 B 


01-09-1986 








SE 


7907493 A 


12-03-1980 








US 


4464375 A 


07-08-1984 





Foim PCT/iSAy210 (patent family annex) (July 1992) 



